The activity of y-g1utamyltransferase was measured in a series of human breast milk samples collected during the first post natal week. All the samples showed considerable y-glutamyltransferase activity. The mean levelfell from 28.8 Ujrnl to 3.9 Ujrnl seven days later. There was a highlysignificantcorrelation between y-giutamyltransferase and the protein content of the samples studied.
The synthesis of milk proteins by the mammary gland has attracted considerable attention. It is now generally accepted that these proteins are synthesized de novo from an amino-acid pool and do not result from some modification of existing serum proteins (Jones, 1969) . Hanes, Hird, and Isherwood (1950) suggested that a basic step in the elaboration of proteins might be the synthesis of y-glutamyl peptides-the y-peptide could then be converted to an ex-peptide by a simple amine transfer reaction. Later, Morton (1950) described y-glutamyltransferase (EC 23.2.2) activity in an extract of a minced bovine udder.
The ability to manipulate glutamic acid residues may be central to the synthesis of milk proteinsbovine casein, for example, contains 195 glutamyl residues per thousand (Ribadeau-Dumas etal., 1972) . Orlowski and Meister (1970) suggested that the uptake and release of amino-acids from y-glutamyl linkage may be a cyclical process important in the intracellular transport of amino acid and the synthesis of proteins.
The y-glutamyltransferase levels in human milk samples collected within the first week of delivery are reported here.
MATERIALS AND METHODS
Milk samples (1-2 ml) were collected into clean, dry glass vials by gentle manual pressure., A series of 23 samples were collected by the labour room nursing staff during first stage labour or immediately after delivery. Of this group four women had previously expressed an intention to breast feed their infants and agreed to collect a further sample every 24 hours during their post natal stay in hospital. In addition eight women collected a second sample at various times during the first week after delivery, and one patient with galactorrhoea collected three samples during the last trimester of her pregnancy. For comparative purposes a small series of sebum samples were collected from six non-pregnant patients who were undergoing investigation of minor dermatological complaints.
Milk protein was estimated as total nitrogen using a routine micro Kjeldhal technique. The assay of y-glutamyltransferase was based on the method of Szasz (1969) . Milk samples were diluted 1/100 with 0.2 mol/l Tris buffer pH 8.5 for assay, and 100 J.tl added to 1 ml substrate in a semi-micro cuvette with a 10 mm Iightpath, The substrate was 0.004 mol/I y-glutamyl-p-nitroanilide freshly dissolved in the same Tris buffer with the addition of glycylgycine (0.04 mol/I) as glutamyl acceptor. After mixing by inversion the p-nitroanilide liberated at 25°C was measured over 5 minutes at 405 nm in a Unicam SP.18oo spectrophotometer.
RESULTS
All the milk samples showed considerable y-glutamyltransferase activity. Highest values were recorded in those samples taken within 24 hours of delivery with levels ranging from 14.8 Ujrnl to 48.2 V/ml (mean 28.8 ± 9.7 V/ml). In the four women followed serially these high concentrations were not maintained--one week after delivery the average level in this small group had fallen to 3.9 V/ml ( fig. 1 ). Protein levels showed a similar pattern of change falling from 88 g/Iitre on the first post natal day to 19 g/litre after 7 days ( fig. 1 ). In the group as a whole there was a highly significant relationship between protein and y-glutamyltransferase concentration (fig. 2) , although in the four cases followed serially, small fluctuations in enzyme activity were not in every case mirrored by similar changes in protein content.
DISCUSSION
The activity of y-glutamyltransferase in breast milk was surprisingly high. An average of nearly 30 V/ml at delivery compares with a normal plasma level of about 0.01 V/ml, which may rise to perhaps 0.2 Ujml following acute hepatic damage (Zein and Discombe, 1970) or levels of 13.0 Ujrnl at 37°C, which have been noted in seminal fluid (Rosalki and Rowe, 1973) . This high enzyme concentration 48 100 'l] ... presumably results from the nature of the secretory process in the mammary gland, when the enzyme could be eliminated from the secretory cell together with other intracellular components in varying amounts of cytoplasm extruded from the cell with the fat globule (Cowie and Tindal, 1971 ). Other enzymes have been found in comparatively high concentrations in breast milk, and it is generally thought that they are simply present as by-products of the synthetic system of this type of gland (Heyndrickx, 1962; Grundig and Rumler, 1965; Shakami, 1966) . There is no reason to suppose that y-glutamyltransferase differs in this respect. No y-glutamyltransferase activity was found in the secretions of normal unmodified sebaceous glands. The small series of sebum samples all gave negative results, even those obtained from a patient on long term diphenylhydantoin therapy-a drug known to cause raised plasma levels of this particular enzyme (Rosalki, Tarlow, and Rau, 1971) .
Maternal serum levels at delivery were within normal limits and unlikely to make any significant contribution to the levels found in milk samples. There was no evidence to suggest that the very high activity in the first samples was precipitated by delivery and the one patient with galactorrhoea secreted high levels of y-glutamyltransferase in her breast milk throughout the last trimester of pregnancy.
The pattern of change within the first week of delivery presumably reflects the changing composition of the milk as lactation becomes established. If allowances are made for the increasing volume of milk delivered over this period then the total activity of y-glutamyltransferase would probably increase. In fact an eightfold increase in volume produced per day would be sufficient to ensure that the total output of transferase on day seven was greater than that of the first sample.
It seems logical to conclude that the high activities of y-g]utamyltransferase are basically a consequence of the intense synthetic activity of the lactating gland and its method of secretion, but whether a high concentration of y-glutamyltransferase is other than fortuitous is difficult to assess.
It seems unlikely that the presence of this enzyme in milk has any functional significance for the neonate, cord serum levels are well above the adult mean (Richterich and Cantz, 1972) , and the fetal gut itself contains appreciable quantities (Auricchio et al., 1973) .
Alternatively the high levels could result from some involvement in protein synthesis as suggested by Hanes et al. (1950) . The highly significant correlation between y-g]utamyltransferase and protein levels may be a reflexion of this involvement and the increasing output of transferase during the first seven days may be linked with the increasing production of casein during this period. Barry (1956, 1958) thought it was improbable that transpeptidation reactions played a major role in milk protein synthesis because there was no evidence for amine transfer reactions during the synthesis of casein from labelled amino acids. If, however, transpeptidation via y-glutamyl linkages were involved .as suggested by Orlowski and Meister (1970) then there would be no apparent loss or transfer of amino groups during protein synthesis.
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